Introduction : Patients with negative initial digital subtraction angiography (DSA) are at significant risk for re-bleeding, which can lead to severe disability and death. The purpose of this study was to evaluate the necessity of repeat DSA in subgroups of patients with subarachnoid hemorrhage (SAH) with negative initial DSA.
INTRODUCTION
The incidence of initial digital subtraction angiography (DSA) negative subarachnoid hemorrhage (SAH) is approximately 15% of all patients. 4) Perimesencephalic nonaneurysmal SAH (PN-SAH) was first described by
Van Gijn et al. 13) in 1985 as a computed tomography (CT) scan pattern of hemorrhage restricted to the perimesencephalic or prepontine cisterns, no aneurysmal structure in DSA, and low rates of re-bleeding and vasospasm with good recovery. 8)9) However, in patients with non-diagnostic initial DSA, a significant risk for re-bleeding persists (e.g, from vascular malformation or undetected aneurysm), which can result in considerable morbidity and death. 9) It is important to determine whether a cerebral aneurysm exists but cannot be found, or whether the hemorrhage is the result of other unknown causes. For this reason, repeat DSA has been performed after a negative initial DSA. False-negative rates have shown a decrease following improvements in diagnostic imaging capabilities, however, the need for repeat DSA in spontaneous SAH patients with a negative initial DSA is still being debated. While DSA has high sensitivity and specificity for detection of cerebral aneurysms, this invasive procedure is associated with some complications (SAH-specific mortality in 0.17% of patients, neurological morbidity in 3.2% of patients, with permanent disability in 0.04%). 5) Given the variety of available diagnostic tests and differences in their associated risks and costs, it is important to determine the diagnostic yield of each test and to compare the yield between SAH subgroups in which initial DSA was negative.
11) The purpose of this study was to evaluate the necessity of repeating DSA in SAH patients with negative initial DSA.
MATRIALS AND METHODS
A total of 904 spontaneous SAH patients were admitted to our department of neurological surgery be- mm on the right ICA ophthalmic segment (Fig. 3) .
DISCUSSION
The main cause of spontaneous SAH was aneurysmal rupture, and misdiagnosis results in severe neurologic disability and death. DSA is good modality for aneurysm detection. However, in 15% of patients with spontaneous SAH, no aneurysmal structure is found on the initial DSA. 4) This might be due to a very small microaneurysm, occult aneurysm concealed by hemorrhage or vasospasm, hemorrhage from a venous system, or inadequate technique.
2)6)
Although these misdiagnose may have been unavoidable, the result is severe neurologic disability and death. Therefore, when initial DSA revealed no aneurysm, repeat DSA is required in order to reduce the incidence of morbidity and mortality due to misdiagnosis.
In the current study, all patients who had negative findings on the initial DSA underwent repeat DSA; 28 of the patients had a negative initial DSA, and cerebral aneurysms were found in two patients (false-negative rate 7.1%). The rate of misdiagnosis was reduced, compared to other studies, which might be due to developments in the capacity of diagnostic DSA. We evaluated the necessity of repeat DSA with negative initial DSA according to the SAH pattern.
PN-SAH is a distinct characteristic imaging pattern of nontraumatic, nonaneurysmal SAH, which is associated with a good clinical outcomes. (Fig. 4) . aneurysms, which is important for reducing morbidity and mortality due to misdiagnosis.
